New research on bryozoans has determined that formerly widespread species are in many cases complexes of similar, but distinct, species with more restricted distributions. Notwithstanding, the limits of distribution are still unresolved for many taxa, and occasionally a wide distribution is confirmed. Beania magellanica has been considered a widespread species, distributed throughout the Southern Hemisphere, parts of northern Pacific and Atlantic Oceans and the Mediterranean Sea. This study examines the Magellanic-type material, together with other historic samples and new specimens collected in the western Mediterranean and Adriatic, and for the first time, presents specimens from the European North Atlantic. Morphological comparisons and biometric analysis show the existence of three different species among the specimens studied. A redescription of B. magellanica based on the type specimen is presented, and two new species are described: B. serrata sp. nov. from the Northeast Atlantic and B. mediterranea sp. nov. from the Mediterranean Sea. These results indicate that B. magellanica s.l. is a large complex of species and that most specimens from different parts of the world must be revised.
Introduction
In the past, many bryozoan species were considered to be widely distributed or even cosmopolitan. Examples of such species are abundant in literature from the nineteenth century and early twentieth century when, for instance, many European species were cited from different localities all around the world (e.g., Busk 1884; Harmer 1926 Harmer , 1957 . In some cases, these were simply misidentifications; but in many cases, cosmopolitan or widespread species reflect the failure to detect subtle diagnostic differences between very closely related species (Harmelin et al. 2012) . In recent years, the use of modern techniques such as SEM, the redescription of the type material and to a lesser extent in bryozoans, gene sequencing has allowed splitting of putatively widespread species into complexes of similar but distinct species with more restricted geographical ranges (Berning and Kukliński 2008; Reverter-Gil et al. 2011; Vieira et al. 2013 Vieira et al. , 2014 . These new findings seem more representative for the pattern of reproduction observed in bryozoans, which are colonial animals with a brooding reproductive mode that mostly produce non-feeding larvae with a short-lived pelagic phase and consequently with a limited range of larval dispersal (MacKinney and Jackson 1989) .
Nevertheless, in some species, the issue of the wide distribution remains unresolved (Harmelin et al. 2012; Cumming and Tilbrook 2014) . In some species, wide geographical distributions have been confirmed, for example, in several species of the genera Bugula Oken, 1815 (Fehlauer-Ale et al. the northern Adriatic Sea with the type specimen of B. magellanica, material of historical collections and data from the literature. Two new species of Beania are described, establishing that B. magellanica actually represents a species complex.
Material and methods
Samples from two localities in the north Iberian Peninsula were collected. Surveys by scuba were done at Point Etxandarri, northern Spain, during summer 2016 and at the Ría of Ferrol, NW of Spain, during spring 2017. At Point Etxandarri, bryozoan colonies were scraped from vertical walls in microhabitats formed by the erect bryozoan Smittina cervicornis (Pallas, 1766) . Parts of the samples were fixed in 96% alcohol and other samples were dried. At the Ría of Ferrol, algae were collected and the rocks scraped. Collected material was transported in seawater to the lab at the Marine Biological Station of the University of Santiago de Compostela on Ferrol, where samples were sorted under a binocular microscope and fixed in 70% alcohol.
In the Adriatic Sea, samples were also collected by scuba from two localities along the coast of the Istria Peninsula in early June 2017. We also studied samples from the Balearic Islands and the Mediterranean Iberian coast, collected during the sampling surveys Fauna Ibérica III and Fauna Ibérica IV, and stored in the Museo Nacional de Ciencias Naturales (MNCN), Madrid. One small sample collected in Banyulssur-Mer (Mediterranean coast, Southern France), assembled in a preparation for microscopy and stored in the Muséum National d'Histoire Naturelle (MNHN), Paris, was also studied. Finally, we also examined the type specimen of B. magellanica, other specimens collected from the Magellan Strait, Argentina, Falkland Islands, and Burdwood Bank, and specimens from Brazil and the Mediterranean Sea currently stored at the National History Museum (NHMUK), London.
Detailed data about the date of the sample collection, substrate, etc., when is known, are presented in the section of material examined for each species. Specimens were examined in the lab using a Leica MZ12 stereomicroscope, and optical photos were taken with a Zeiss SteREO Discovery V20 stereomicroscope. Selected specimens were dried for study by scanning electron microscopy (SEM). FEI Inspect S50 SEM and Zeiss EVO LS15, from the University of Vienna and from the University of Santiago de Compostela, respectively, were used to take photographs of uncoated material with back-scattered electron detector in low-vacuum mode. Specimens deposited at the NHMUK were photographed under a LEICA CRT5000 stereomicroscope and SEM images were made in a LEO 1455VP microscope.
Colonies and zooids were measured using the software ImageJ® on optical and SEM photographs. A total of 211 zooids were measured: 51 from the Balearic Islands, four from Banyuls-sur-Mer, 85 from northern Spain, 51 from the Adriatic, and 20 from Chile (ten on the type specimen, NHMUK 1854.11.15.100, and ten from the sample NHMUK 1958.4.14.6). It was not possible to include measurements of all examined specimens deposited at museum collections due different states of conservation and preservation of the colonies. Measurements of the total length and width of the autozooids, length and width of tube connections, and length and width of avicularia were taken. Total length versus width of each autozooid was represented graphically to compare the distribution of measurements in relation with its locality. Non-parametric multidimensional scaling (nMDS) was performed to test the null hypothesis that there are no significant morphometric differences between the zooids from the different geographic areas. Measurements of autozooid total length and width and of avicularia length and width were used in this analysis. Additional information about the morphology and distribution of B. magellanica was gathered from the literature.
New samples collected at Point Etxandarri, Ría of Ferrol, and the Adriatic Sea were sent to the Museo de Historia Natural, University of Santiago de Compostela (MHNUSC), Spain. Comparative specimens from Port-Cros Island (France), donated by Jean-Georges Harmelin and recorded in Harmelin (2017) , were deposited in the Museu de Zoologia, University of São Paulo (MZUSP), Brazil.
Results

Morphological and biometric analysis
Analysis of the biometric and morphological data showed clear differences between the specimens from the Atlantic coast of northern Spain, the western Mediterranean and the Adriatic, and the type material of B. magellanica. Measurements of the samples from the different localities showed some differentiation between autozooid size (length and width) and avicularium size (length and width) ( Table 1) . The most striking feature was the separation of the samples into two clear groups based on autozooid size using the biometric analysis (nMDS and long vs. wide representation) (Fig. 1) . A cluster with bigger zooids is formed by specimens from the Mediterranean studied here, whereas Atlantic specimens from northern Spain and the type material did not differ significantly, forming another cluster. Furthermore, in the western Mediterranean and Adriatic colonies, true spines were not observed and only two or four shallow folds in the oral area may be present. In contrast, in the other cluster, the autozooids exhibited four short oral spines: two distal and two distolateral ones. This morphological character, together with the significant difference in zooid size, justifies the distinction of the Mediterranean material as belonging to a new, different species.
In the second cluster, material from the Atlantic coast of northern Spain differed from the Magellan Strait material mainly in the morphology of the avicularium: the avicularium exhibits a serrated or denticulate distal rostrum in northern Atlantic Spain but a straight rostrum in the Magellan Strait (as is also the case in the material from the Mediterranean) (Fig. 2) . Moreover, in Spanish specimens, the two distal spines are reduced or lacking in zooids with an ooecium. These differences in the Spanish Atlantic material justify the description of a new, distinct species.
Systematics
Class Gymnolaemata Allman, 1856
Order Etymology: serrata, alluding to the serrate aspect of the avicularian rostrum, one of the main differences between this and the other two species described herein.
Description
Colonies forming a sheet with network aspect, supported above the substrate, and fixed to it, by rootlets of different size, from short to more than 1 mm long, rootlets growing from the distal basal part of the zooid, below the distal tubular intrazooidal connection, with terminal end resembling a holdfast tip. Autozooids disjunct, elongate oval, boat-shaped, linked by tubular connections, each autozooid with six tubes, one distal, two distolateral, two proximolateral, and one proximal. A septum, visible by transparency, in the middle of the tubular connections, with numerous small rounded pores forming a circle. Frontal wall completely membranous. Four small spines present, two distal and two lateral to the orifice, with the two distal ones very reduced or absent in zooids with ooecium. Distal end of autozooid lightly rounded or straight, with the edge of the operculum fitting to the distal rim. One or two monomorphic avicularia, pedunculate, with bird's head form and very mobile, about half zooidal length, attached by a short tube near each distolateral tubular connection and directed frontally, elongate cystid, almost funnel-shaped, with dorsal wall rounded in profile, rostrum downcurved distally, showing a denticulate border, with serrated aspect. Ooecium very reduced, like a small cap in the distal margin with two lateral uncalcified lines.
Remarks
Beania serrata sp. nov. differs from B. magellanica mainly in the rostrum of avicularia having a denticulate border. Specimens of B. serrata sp. nov. were collected in the Atlantic, north and north-west of Spain. The bryozoan fauna of these areas was well studied in the past, but there are no previous records of B. magellanica here. Moreover, both areas are under high anthropogenic pressure, with large harbor areas and dense maritime traffic. Therefore, this species is considered cryptogenic until more studies can be conducted on it and related species.
Beania mediterranea sp. nov. (Figs. 2c and 6 
Description
Colonies encrusting, forming a sheet with network aspect, supported above the substrate, and fixed to it, by rootlets with holdfast tip. Autozooids disjunct, each zooid with six tubular connections, one distal, two distolateral, two proximolateral, and one proximal, a septum, visible by transparency, in the middle of the tubular connections, with numerous small rounded pores forming a circle. Autozooids large, elongate oval, boat-shaped, with frontal wall completely membranous. No true oral spines present, two or four small distal projections occasionally present, which may move to the distal corners in the presence of an ooecium. Distal border of autozooids rounded, with edge of operculum fitting to the distal rim. One or two monomorphic avicularia, pedunculate, with bird's head form and very mobile, attached by a short tube near each distolateral tubular connection and directed frontally, elongate cystid, almost funnel-shaped, with dorsal wall rounded in profile, rostrum downcurved distally, hooked, without denticulate border. Ooecium very reduced, detected only by the presence of a small distal cap with small uncalcified distolateral areas. 24-28 tentacles.
Remarks
Samples here ascribed to B. mediterranea sp. nov. come from different Mediterranean areas: the Balearic Islands, Spanish Levante (Castellón), Southern France (Banyuls-sur-Mer, Marseille, and Port-Cros Island), Southern Italy (Naples), the Northern Adriatic and the Eastern Mediterranean (Chios). All this material differs from B. magellanica and B. serrata sp. nov. in the absence of oral spines as well as bigger zooids and avicularia, which lack a denticulate rostrum. Specimens assigned to B. magellanica by Hayward and McKinney (2002) from the Adriatic and by Prenant and Bobin (1966) and Zabala (1986) from the western Mediterranean definitely correspond to B. mediterranea sp. nov. Prenant and Bobin (1966) and Zabala (1986) indicated the presence of distal spines in the autozooids, though vestigial. The figure by Prenant and Bobin (1966, fig. 191 ) actually shows only two distal shallow folds, while the key by Zabala and Maluquer (1988) indicates that B. magellanica lacks spines or that they are vestigial. On the other hand, Waters (1879) reported that BJust above the aperture are from two to four small projections on the zooecium^in material from Naples, but he did not refer to real spines. The revision of Waters' original specimens in the NHMUK proves the lack of true spines in this material, which is also referred here to B. mediterranea sp. nov.
The identity of other nominal records of B. magellanica from the Mediterranean could not be confirmed and should be revised, including those from the Adriatic (Heller 1867; Novosel et al. 2004; Cocito et al. 2006) , Italy (Waters 1897; Harmer 1926; Rosso et al. 2010; Rosso and Di Martino 2016) , Balearic Islands (Calvet 1927; Zabala 1993 ); Banyuls-surMer (Calvet 1927) , Islas Columbretes (d 'Hondt 1979; Saguar and Boronat 1987) , Lebanon (Harmelin et al. 2016) , and Greece (Gerovasileiou and Rosso 2016) . Nonetheless, most of those records likely correspond to B. mediterranea sp. nov.
Discussion
Besides the variability described in our material and included in the above results, certain other variations in the material examined as well as in the descriptions from the literature were observed, although these probably lack taxonomic meaning. For instance, one or two avicularia may be present in different zooids in our material (as also described or figured in the literature (e.g., Prenant and Bobin 1966; Hayward and McKinney 2002) ), but a real pattern was not observed. Also, the length of the tubular connections between autozooids is very variable, with proportionally the highest standard deviation of all the measurements taken (Table 1) . This variation probably depends on the substrate because colony morphology varies according to substrate heterogeneity. In the western Mediterranean localities studied here, all specimens were found on calcareous algae, but in the Adriatic, specimens were found on bryozoans (Schizoretepora serratimargo (Hincks, 1886) ) as well as on calcareous algae. In the NW Mediterreanean, B. magellanica s.l. is particularly common in coralligenous grounds where it is epibiont of many taxa, such as coralline algae and sponges (Harmelin 2017) . In northern Spain, colonies of B. serrata sp. nov. grew on the alga G. repens and on the bryozoan S. cervicornis (no substrate data are available for specimens deposited at the NHMUK). This variability in the length of the tubular connections was also observed in other bryozoan species, such as genus Mollia Lamouroux, 1816 (Berning 2006; Lamouroux 1816; Souto et al. 2010a) , with a similar colonial development, i.e., fixed to the substrate by rootlets that avoid contact of the basal wall with the substrate and settlement on similar substrates, mainly coralline algae.
As noted in the introduction, B. magellanica has so far been considered a widespread species, reported from all around the world (Fig. 7) . Nonetheless, all these records should be revised according to the new data presented here. The observed biometric differences and the morphological differences in some characters (presence, absence, and number of oral spines; number of spines in ovicelled zooids; size and morphology of avicularium, presence of a serrated or smooth rostrum) lead us to describe two new species from the AtlanticMediterranean region, and also to confirm that B. magellanica actually represents a species complex.
Furthermore, B. magellanica s.s. is a species that could have been transported by anthropogenic means in the past. Moyano (2009) reported that B. magellanica was the most common Beania species in the Chilean Fjordland and Patagonia, and considered it to have been introduced from Patagonia by vessels. Specimens identified as B. magellanica s.l. were found on artificial experimental substrates on the coast of Sydney, Australia (Vail and Wass 1981; Moran and Grant 1989 , 1993 .
The first find of a new species, here described as B. serrata sp. nov., belonging to B. magellanica s.l. in the NE Atlantic, may be misleading. Some small species sampled from cryptic habitats have been considered native in the type localities, as in the case of some pseudo-indigenous species (Carlton 2009; Rocha et al. 2013; Marchini et al. 2015; Miranda et al. 2018) . At the same time, the lack of data from the sampled area may have led to the misassignment of the exotic status in various marine species (Zenetos et al. 2017) , including bryozoans (Rocha et al. 2013; Miranda et al. 2018) .
Thus, the absence of previous records of B. magellanica s.l. from the European Atlantic coast suggests that B. serrata sp. nov. was recently introduced here by anthropogenic activities. The Ría de Ferrol is home to major shipyards and a naval industry, and Point Etxandarri is close to the harbor of Bilbao. This causes both areas to have high anthropogenic pressure through commercial and leisure vessel traffic. The fauna of both areas is well-known, in particular that of the Ría de Ferrol, which has been systematically, at least yearly, surveyed since about 25 years ago. Until now, B. magellanica s.l. was never recorded there, so most probably the species was introduced during recent years. This is not the first time that a new bryozoan immigrant has been detected in that area. During the 1990s, a widespread species, Watersipora subatra (Ortmann, 1890) , was detected for the first time in the nearby coast of Lugo (César-Aldariz et al. 1997 as W. subovoidea), and only a few years ago, it began to spread along the whole north Iberian coast (JS, unpublished data). Also, during the 1990s, Tricellaria inopinata d 'Hondt and Occhipinti Ambrogi, 1985 was first detected at the coast of Lugo, and it has now colonized the whole Galician coast as well as the Bay of Biscay (De Blauwe and Faasse 2001; Fernández-Pulpeiro et al. 2002; Cook et al. 2013) . Another well-known invasive species, Amathia verticillata (Delle Chiaje, 1822), was detected in Galicia and Santander for the first time a few years ago (Souto et al. 2010b; Reverter-Gil et al. 2016) . Finally, several well-known invasive species of the genera Bugula and Bugulina are present along the whole north Iberian coast (JS and ORG, unpublished data).
Conclusions
Although B. magellanica is considered a widespread species, which has probably been transported by human activities, there are some misidentified specimens around the world and it apparently represents a large species complex of closely related species. Here, we describe two new species closely resembling B. magellanica: B. serrata sp. nov. from the Atlantic coast of northern Spain, and B. mediterranea sp. nov. from the Mediterranean coast. The latter species was previously identified as B. magellanica, whereas the B. serrata sp. nov. was probably recently introduced into the area. The presence of unknown species described outside of their original distribution is not exceptional among bryozoans because several other species were described directly as nonindigenous (e.g., d 'Hondt and Occhipinti-Ambrogi 1985; Souto et al. 2018; Miranda et al. 2018 ). Thus, we consider it as to be cryptogenic. Revision of this entire species complex will no doubt yield more new species and perhaps also help clarify the origin of B. serrata sp. nov.
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